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POSSIBLE  INCIDENCE  Oi<-  A73C5:  VINES  IN  THE  ETIOLOGY  OP 
VIDAL  AFFECTIONS  IN  MEDITERRANEAN  FRANCE 

By  MM.  R.  Par.thier  and  Cl.  Kannoun 

.j  VLoal .  No  43,  23  Nov  54,  pp  1-7. 


At  this  time  that  .4 ‘study*  is  being  carried  out  in  France 
regarding  the  virus  types  transmitted  by  arthropods .H^or  arbor 
viruses,  term  derived  from  the  English  arthropod-bornovvirus ) , 
we  feel  it  is  useful,  before  publication  of  the  first  results 
so  obtained,  to  present  for  the  information  of  clinicians,-^ 
brief  review  ^of  arbor  virus -caused  diseases  present  in  the 
Mediterranean  area  and  which  should  therefore  be  sought  in  the 
Mediterranean  part  of  France.  •  t,  •  /• '>  -4 . L 


Vie  have  limited  this  study  only-" 
which  may  be  encountered  in  'our  regio 
present  or  present  due  to  a  regular  a 
via  will  therefore  omit  on  one  hand  ce 
such  as  tick  encephalitis  of  Central 
extension  (proved  by  the  laboratory ) 
beyond  Austria  to  the  Me s t  and  on  the 
omit  affections  of  possible  but  only 
as  dengue  and  yellow  fever.  These  tw 


to  those  arbor  viruses  • 
ns  either  permanently 
nnuai  reinfection  process, 
rtain  European  diseases 
Europe  of  which  the 
does  not  seem  to  have  gone 
other  hand  we  shall  also 
accidental  occurrence  such 
o  diseases ,  in  fact,  may 


his  study  is  supported  by  a  grant  of  the  National  Institute 
■f  Hygiene  (Institut  ‘National  dL.ygiene)  and  carried  out  by 
he  Pasteur  Institute  (institut  Pasteur)  (Department  of  Yellow 
'ever  and  Arbor  Viruses)  in  collaboration  with  the  O.R.S.T.O.M. 
medical  entomologists ). ,  the  Veterinary  College  of  Lyons 
Eoole  Vcterinaire  de  Lyon)  (Chair  of  Bacteriology)  in  assc- 
:  lesion  with  the  Faculty  of  Medicine  of  Montpelier  (Chairs  of 
meteriology.  Parasitology  and  Infectious  Diseases),  and 
•ecently  also  with  the  participation  of  a  laboratory  of  the 
Mncol  of  Applied  Military  Medicine  (Ecole  d  'Application  de 
.eaecine  Militaire )  of  Marseilles . 
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the  next,  the  epidemic is  ar-^V oST?*  "2®  ?ne  3CC--Cn  *° 
r.my  not  result  from  this.  *-*  ^*^emic  seoeusi on 

The  necessary  conditions  "'c^  t—  ^**--r*  ,  . 

„  ~  bUi,  regular  pormane nee  ci  an  arbor  v*  •>•*’■«■  -*o 

c-  oCO^rapnrc  area  depend  on  several  factors  v;’nc‘r  or*-* 

.o  oe  setter  understood.  In  order  for  th<s  ^ 

occur  it  is  necessary  that  the  -reservoir”  animtrsddc*  be 
present  as  well  as  the  'Vector”  species.  ‘  0u 

The  "reservoir”  are  the  animals  which  mav  ha^bev  t'—  v--’-- 
:n  ^Permanent  fashion,  and  have  continuous  vireS a  w-* ^ 
a  sufficient  level  to  permit-  the  infection  of  vectS- 
sui x xcier.tly  prolonged  in  order  to  exolain  the  conse^v^'-V  —  "c"4 
tne  virus .  The  reservoir  species  may  play  a  role  in' the 
-.n«roduc  uron  of  a  virus  into  a  country  and  also  in  't«  *ore^--^- 

^;^n.tr?rr‘  one  season  t0  th*  next.  These  animals  are  r.ot~* 
necessarily  sensitive  nosts  in  the  strict  sense  of  the  rod 

^^en^neT’Trnay^aC^£liy  not  ?reserit  any  sign  of  clinicai  dis- 
effe  at  all.  On  ohe  otner  nar.d,  certain  sensitive  hc^t-  -:n 
ouner  words  animals  which  react  to  the  contamination  with  She 

.;u::5  ^n.ohe.OCGur‘ence  of  the  clinically  detectable  disease 
terminate  m  aeatn,  may  not  present  a  viremia  of 
su^iicienu  level  and  duration  so  as  to  permit  transmission 
(epidemiologic  aeaa  ene). 


*ns  ‘Vectors "  are  the  biting  insects  in  which,  after  uh^ 
sense  o*  the  very  definition  of  the  arbor  virus  grout  the 
virus  must  actively  multiply.'  There  is  a  meal  of  infective 
siooci  union  is_  taken  by  biting  a  viremic  animal,  an  incubation 
p.iu.se  uunng  v.nicn  tne  transmission  is  impossible  (phase  of 
ec-._uscy  and  tnen  a  period  curing  which,  by  biting  another 
ci.u.i.s.1 ,  t.*e  vector  w ill  inoculate  it  'wish  the  virus. 


if  o  & v " 

■f'  •■'W*  r%  .Oi  •'!  —  *■*  •?  *■»  * 


>1  £,mr.i2.d.S  V;  I'll.  0.7  ~icty  pisy  2.  2?o1o  or 


f  o  :V  ~  — 

^  Ob  1 


YS“:^°L.3?^aa5  S^°h.Yr:u?es  ic  Polished  beyond  any  doubt 
y**  S u-*'-  -•.^c-oeiranear.  coas^ai  area;  some  animals 
u-mon^  u..e  xnown  reservoir  species  (for  instance  the  monkeys ) 
are^nou  among  tnem,  sue ^ many  species  of  birds,  or  rodents,  of 
a’j.-u  ^nc  domestic  mammais  can  perfectly  well  day  tbis  *',ole 
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.  "~h':  Negara  vectors,  the  entomolc c  fn 

-On  vo'1’/  r. ■’  r- c  .->  <-u »-.  v.  ^ .  .  o— ^ 

~ <>  ^  v>.:e  can  iind  anon-'-  ia  num'‘>vGu: 


Bo Tore  beginning  the  studv 


~  *•  ■*•  ■*•  g  *  *  fro.u  one  <— nc  unc  r  as  s  a  p  a  n  030  oncechalitis  ve"*"^o*,T 
~  ^  j  v-('-'k  c..oc.j:.c...i,_o.  o»  -.iv.  - .morican  ecume  encash'-- ;  ott 


\  "T  n*  x*  f'  p  V}  .O  />•  *  **  V'  o  VT»  .'\T\V  /%  "  _ 


logical  i/ests,  tne  diagnosis  of  aengue,  as  is  wail  known  now, 

T»*Ci  C*  Ot'^6  v'  ■?  v>  «*\  vj  vt  A  vi 

Va  *1  iitUUC  •*.«  *  c>  A  •*.  Oi.  • 

In  Sabin  (1950  publication),  after  having  inoculated 

au:iun  volunteers  with  serum  taken  from  patients  with  clinical 
dengue,  including^ sera  taken  in  Hawaii  (dengue  I)  and  in  New 
Guinea  (dengue  II  j,  succeeded  in  adapting  this  virus  to  the 
mouse  by  intracerebral  inoculation.  Later,  Sweet  and  Sabin 
(1354;  proved  that  the _ antigen  which  developed  in  the  brain  of 
infected  mice  was  capable  of  agglutinating  the  erythrocytes  of 
one -day-old  chickens  and  that  this  antigen  could  be  neutralized 
by  specific  dengue  antibodies  both  in  the  serum  on  convales¬ 


ces  v/mcn  naa  seen  inoculated  with  various  viruses  of  which 


y.v.icn  'were  cppinal  for  hemagglutination,  and  later  also  on  the 
oasis  of  serological  cross -reactions  which  were  more  or  less 
1  .-finite  between  these  viruses.  In  Group  A  they  found  in 
.. rticular  the  virus  of  American  equine  encephalomyelitis, 

. --  -♦*  3,  yellow  fever,  dengue,  tick  encephalitis  and 

louping-iil,  Japanese  encephalitis  u,  etc. 

This  classification  is  currently  accepted  by  all  virolo- 
w_—hts  and  in  addition  to  Groups  A  and  3  we  now  have  Group  C 
j includes^  viruses  isolated  in  the  Amazon  valley.  Groups 
Luayamwera,  California,  etc.,  and  a  number  of  viruses  without 
groups,  the  total  number  of  counted  virus  strains  bein'-  now 

*  *  *  r\-  -  --  “1  V £T  w 

J  wi  ^  • 
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V. 


Grille  seme  of  these  viruses  are  definite' v  Dat’"o-~e~<  ~  ' 

°i,  3°V10US  epidemiologic  interest,  other  viruses',  iso“et-d  ^or 

systematic  studies,  are  still  not  related  to 
any  specixic  disease. 


/Jest -Nile  Virus 

This  was  isolated  for  the  first  time  in  Uganda  in  1937 
(Smithburn  et  al,  1940)  from  the  blood  of  a  female  patient  with 
fever,  of  the  Negro  race  and  living  in  the  district  of  the  West 
Nile.  The  blood  was  inoculated  into  mice  intrace rebrally  one 
hour  after  removal  from  the  patient.  Since  then,  the  virus  has 


Goldblum  et  al,  1954,  epidemic  of  1952,  nine  strains  isolated), 
in  the  Belgian  Congo  (Lucasse,  1963,  one  strain  isolated  in 
1953),  in  South  Africa  (Xokernot  et  al,  1959),  and  finally  a 
second  strain  has  been  isolated  in  Uganda  (Woodall,  1962). 

The  activity  of  this  virus  in  infecting  man  is  therefore 
well  proved  by  these  repeated  isolations  carried  out  both  in 
the  south  and  north  of  Africa  and  Israel. 

The  actual  area  of  presence  of  this  virus  may  be  even 
larger,  but  the  suspicion  is  based  only  on  serological  examina¬ 
tions  which  are  difficult  to  interpret  because  the  West -Nile 
virus,  being  an  arbor  virus  of  the  L  Group,  possesses  common 
antigens  with  many  viruses  of  this  group.  Its  presence  in 
certain  geographic  areas  (such  as  Ethiopia)  may  have  been  a 
cause  of  special  difficulty  during  the  course  of  serologic 
studies  on  yellow  fever. 

Other  sources  of  virus  have  been  isolated  from  animals: 

a)  directly  from  insects:  both  from  mosquitoes  Mansonia 
metailica  in  Uganda  (Woodall  et  al,  1961),  Culex  univittatus 
and  Culex  antennatus  in  Egyp’e  (Taylor  et  al,  1956),  Culex  Vish- 
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c,  i  rein  mammals:  very  recently  an  isolation  of  this  virus 


v:aj  successful  in  Egypt  from  the  brain  of  a  horse  which  died 
of  encephalitis  (Schmidt  et  al,  1963 ) . 


1 P o  orv  nvir  -•  'I  'vn  /a *Tk  4* 1a  ^  *t  r-  "i  «  /3 

O  W«lU«<4w*  j.  vi  ■—ww  -h  Cjm  U/  ‘.t 


o 


s  7.  ■'ar±  i 


'  r"*  o  /%  *%  *r»  — 


cu:.' stances  of  their  isolation  may  seem  somewhat  pedantic  but 
it  is  indispensable  because  it  permits  us  to  conclude  that  the 
virus  is  present  m  South  Africa  and  sh^ou t^e  whole  a^*ea  uo 
to  tro  i;iio  delta  anci  tnat  it  is  tarticuiari^”  active  curing  the 

i  ""n  7.**^  r'* fi T  ^  '■*'  71"  A  "  **,  *■  '  .  o  v*s  n  r* ,  ••  ’/*•  “V  ,•>  ^  **  <>>  h  *1  a  *-»  «■>  4"  •,*V\  », •?  4* 

4—  iiMtsh  A  il  i/*4  ^  U»  V/  _w  W  ate  4_J  1  •  j  v  *  •  O  n  u  i  •  ^  •  i  i  .  ^  i  Vy  •  »  •  *  f'  -  j  ^  ^ 

**'—•»'  od  viwv-U  v  w  —  » ■»  h- 0  —  ^  M •  •  -4»~«d«  x»Gl  ct»  *C»  C  V  0U  u-4w  a.  O *  .;i0i 

— >  -•*  m  w  *  i  Uv,.  *  x  —U  u  v>  -l  ^  u  -  %-  w  —  v-/  -  *  .  •  _  _  c.  _  c:  _ -u*  ..  v.»a  __  is  0  a_cL  C.  0.  a.  0171  2. 

M  <M  4>  *  1*4  Ma  t_j  Cw  Wa  t/  _  *-  y  ^  Li  W*  A  »  •  —  *.  M  U  4*«  •  i/  *  *  a  *.*  M  -m  _*,  »  V  ■  .  j  ^  .  —  a  -  ,  -.  *  ^  ^  ^ 

aviv»,<%  r-»  *<\  s*  >->  r>  r*  '*>  vac.  i  v«A  "i  -o  a*  *  '  ‘  ^  “*  "*,*/>  /-.  -r.  v* O  -*  v*  •■  -  *  —  vv ■-.  -—  ’  v-.  •—  **rN  **  o 

U  V*  X  V  M  ^  Wlivi  J  ^  sj  d  *  *  U  U  Ul  wv  •*>  *  W  V,  vw  _  .4.  U  4m*.  «*4*  i  4/X44  Q  Jil  SX  t*>  • 


W  V>  ^  -  4-^.  v/ 


It  is  logical  to  believe  that  the  virus  may  have  been  carried 
-hther  in  the  blood  of  the  bird,  or  as  insect  larvae,  for 
Instance,  of  Argas  -which  is  a  parasite  of  the  bird. 


*.  ■*•  ^/r  a/a  •*“.  •-  r,  v.  *.?*.  vi:  *•  c*  *'•  r-  Vs  "  •*  o  r*  a^o'-'.c 'h'O  or»o?5  vr^AViA 

*  *  tj  O  V  U  4  •  im  4^  W*  *  S— •  •  «■  *■  iA  W>  «•  ij  y  M.  W*  *  SJ  W  L*  — >  *  1  Cm  r  *.  V  Q  M*  kM  d»  M  1  U  Cm*.  C>  MW  *  *  m  *  L/  w 


tnere  are  possisj-e  vectors  and  provided  that  these  are  at  the 
phase  of  their  development  during  which  they  may  bite  verte¬ 
brates,  an  epidemic  may  v:ell  take  place,  the  human  patient 
presenting  a  viremia  v;hich  is  sufficient  to  infect  the  vector 
moscuito  ('Taylor  et  al,  1956)*  But  -while  the  route  of  migra¬ 
tion  of  birds  which  come  from  Asia  and  pass  through  the  valley 
of  the  Kile  is  well  known,  the  migrations  of  birds  between  the 
XI ie  delta  and  the  Rhone  delta  have  been  studied  to  a  lesser 
entent .  The  animal  species  which  are  implicated  in  the  viral 
cycle  are  especially  the  migrating  birds  such  as  the  crow  and 
possibly  some  of  the  mammals  (horses);  the  most  frequent 
vectors  are  the  Cuiex  mosquitoes.  All  of  these  animal  species 
are  present  and  indeed  quite  abundant  in  the  Mediterranean 

-A,A  r  *  -*  r\  **  r\  “f*  XP  *vo  c  r*  ,t% 

■  M.  w  W*4  M  >•  A  X  4i\y  • 


ilinical  signs  of  the  disease  due  to  the 


: st -Mile  virus? 


ire  most  definite  clinical  picture  was  observed  in  Israel 


.  O  ss  vi  — 


j  —  J  ^ 


.ring  the  years  of  1951  (Berkcpf  et  al,  1953)  and  1952  (Gold- 
et  al,  15I'.-).  In  this  case  naturally  occurring  diseases 
:re  in  question  whereas  in  ths*  experiences  of  inoculation  of 
with  Virus,  carried  out  by  3  out  ham  and  '.-.oore  (195^),  the 
.solve  doses  of  virus  injected  into  patients  v;ith  inoperable 
.near  with  a  therapeutic  aim  in  mini  may  not  have  faithfully 
.produced  the  evolution  and  the  nature  of  habitual  symptoms . 
iO  only  practical  interest  of  the  latter  studies  was  to  shov; 
.at  certain  of  the  cases  did  produce  diffuse  or  transitory 
'.cephalitis,  thus  confirming  the  neurotropism  in  man. 


-  -  course  of  epidemics  in  Is  me 1  ob«,p,y*v-5  ^ 

a?l^pternber  1551  to  1952,  the  Se^nnlnrof lhe°l^- 
tC;Xi  rt°X:  a^?Cr,10a  01  incubation  which  seemed  tc  be  from" 


v™~.,7  --  ~ .  ^  J-xi  Ji-ue r  co  ce  oack  so 

??UA.eon4  one  seventh  ana  ninth  days.  Goldblum  has  ob- 

XC*v2d  I,  aoo51'  one  ?ase  ■Ln  'ccr^  recurrence  which  took  olr.ee 
one^oo  tnree  cays  following  the  first  attack,  the  recurrence 
-asuing  irom  three  to  five  days  during  vihich  there  was  a  return 
ci  one  symptoms  in  a  somewhat  attenuated  form.  A  moderate 

aX"r'^e-l°^  bra^ycar6ia  was  often  observed  during  the  moment  of 
o^e  fall  of  the  temperature  curve. 

.in  nearly  all  of  the  adults  (about  60  percent)  and  in 
somewhat  fewer  ohan  40  percent  of  the  children  there  were 
preset. o  severe  i rental  headaches  with  painful  movement  of  the 
cp coax Is .  Muscular  pains  were  aiso  a  consistent  symotom  and 
some  of  the  patients  (20  percent)  had  intestinal  difficulties. 
Nausea  and  anorexia  were  more  frequent  in  the  adults  while 
emesis  was  primarily  found  in  children. 


Qnr»*.  rvrr 

N/%  -i  A  A 

start- 

n  nri 


^iar.y  of  the  patients,  especially  the  children,  had, 
the  first  three  days  of  the  disease,  maeulo -papular  rash 
ing  in  the  trunk  and  extending  sometimes  toward  the  head 
extremities;  this  rash  persisted  a  few  days  and  was  not  fol¬ 
lowed  by  desquamation.  The  hemogram  showed  little  change, 
although  there  was  always  a  moderate  leukooenia  with  a  relative- 
lymphocytosis . 

Some _ lymphadenitis  was  frequently  observed,  especially 
among  adults,  with  swelling  either  of  a  single  lymoh  node  or 
of  the  cervical  axillary  or  inguinal  chain  of  lymph  nodes 
(moderate  swelling  of  the  size  of  a  pea  to  that  of  a  cherry). 
This  adenitis  persisted  during  the  course  of  convalescence  and 
could  even  be  noted  during  the  two  months  following  the  disease 


neuroiogic  signs  were  seen  in  some  cases  as  sy mo toms  o; 
meningeal  irritation,  with  the  Xernig  sign  positive.  These 
seemed  more  frequent  in  children  (one  in  seven). 


In  addition  to  this  typical 

!f-1v 


certain 


s"*''rnio *c  omr:<  n  ^7* 

oe  more  or  less  frequently  nosed  according  to  the  specific 


-yjd,  uoicDiurr;  notea 

-  -  -  *•  •  ~  •?  •  T  'm,  •:  v.  •*—./%  v*v 

*  •  ^  Wm.  »  t/Uht 

*  #li  *  'A  *<  <■>  r 

w  it/  t/  ^  •  •  O  Wa.  C 


c  ~ -i  /-y*:  ■r'  — V'.'i  r  -1 


In  1951/  kernkcpl  found  In  some 
upper  respiratory  inf iammasicn  of  a  rcla- 
;'-:iy  pronounced  degree,  since  tv:o  of  the  patients  were  even 
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w^specced  oi  0n.vi.n3  cap tneria .  pj.no.ily ,  in  1932, 
reported  m  a  few  canes  rood  crate  splenomegaly . 
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and  no  neurologic  sign 


Finally,  we  report  a  case  of  accidental  laboratory  infec¬ 
tion  (Hamilton  and  Taylor,  193“),  which  was  characterized 
especially  by  muscular  pains  and  relatively  severe  lyrr.phocy - 


2ver»v  ',.’cs'v>  *  n  Canar^ue  to  ere  a^e  found  more  or  less  fre¬ 
quent  cases  of  fever  in  some  of  which  a  mild  meningeal  affec¬ 
tion  is  present,  a  disease  which  is  known  there  under  the  name 
of  Camargue  fever.  It  is  probable  that  some  of  these  cases  are 
due  to  enterovirus  (Coxsackie  in  particular),  but  it  must  also 
be  considered  that  virus  of  the  West-Mile  is  one  of  the  pos¬ 
sible  viruses  in  question,  inasmuch  as  the  clinical  picture  of 
this  disease  is  quite  similar  to  the  one  we  have  Just  described. 

It  is  obvious  that  all  these  symptoms,  in  the  absence  of  a 
definite  epidemic,  are  only  indicative  and  do  not  usually 
permit  a  definite  diagnosis  of  the  disease  in  the  absence  of 
..aberatory  confirmation.  The  final  certainty  of  diagnosis  can 
only  be  made  by  the  laboratory. 

On  the  ctu-r  hand,  these  symptoms  are  so  common  that  they 
.may  also  well  be  attributed  to  other  causes  and  the  presence 
of*7  this  virus  in  a  region  where  it  has  not  previously  been 
known  to  exist  may  well  pass  unnoticed. 

“  <->  Y.iS'rfi'wr'ipn  c. si  1  -u*  ■n  F^vot  }  t’^s  fever 

cue  to  the  West-Mile  virus  may  be  especially  easily  confused 
with  the  phlebotomo  fever  or  the  three -day  fever. 

'  ...» -  *r\  .*  •  »  *r'»  -7 •-»  P’.*'  ^  .  V>  t*  ••  7.  IT  -  t  r  -  •  ■« 

—  .  .  .  f.„  C£  .,/  »  ../•  lUVhj.  V'  ~  •  1  J  •  •  .  s 

In  contrast  to  the  fever  due  to  the  West -Mile  virus,  the 
study  of  which  was  clinically  possible  due  to  the  preliminary 
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.^.eolation  of  oho  virus,  the  nhleb: 
thr*-““ 


In  spite  of  this  fact,  she  clinical  description 
alv:ays  the  same  depending  on  the  authors,  v:hich  may  bo  *.ue  both 
to  variation  of  each  epidemic  and  possibly  to  she  easy  confu¬ 
sion  v;ith  other  viral  affections  which  are  not  yet  o 
tified  and  which  may  occur  in  such  epidemics. 
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The  most  characteristic  epidemics  seem  to  have  been  ob¬ 
served  among  military  personae-  v;ho  habitually  live  outside  of 
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island  of  Ilslta.  Tnese  epidemics  have  broken  out  among  angtish 
troops  sent  to  Crimea  (iSpb-lobo )  and  in  Sicily  during  the 
debarking  of  the  American  troops  in  19^3  (10,000  cases). 

During  the  Sicilian  epidemic,  100  volunteers  wore  inocu- 
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of  the  symptoms  which  v.~re  noted  at  the  time  were  of  the  class¬ 
ical  disease . 

After  an  intubation  period  of  three  to  si:-:  days,  the  start 
of  the  disease  is  quite  sudden,  sometimes  preceded  by  a  sensa¬ 


tion  of  malaise 
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rarely  all  observed  in  the  same  patient:  intense  frontal  or 
orbital  headache,  pain  during  movements  of  the  eyes  and  photo- 

se  with  rigidity  of  the  neck 


44  ^  *4  a  V,  •!  ■'  r*  y"1  a  4^  a  i 

Jdlk  W  kj  aU  y  q0  *«d  1  d  i> 

oensatf on 

—A  -5  "i 

d  _  4  k  Ab  A 

and  the  back,  w 

ith  lumbar 

CC 

4*.*b4  OU 

The  anorexia  is 

- d 

-•  —  ‘  "*  * 

V  d.n^  —  w 

l4w»Udd4A  Wb4*U  O  dk»kv 

—  -  •—  rv<7  “•;  ■  ***^ 

d  Ak4*V  d  «  *  A 

4^  ‘  V.  O  *  O 

d  •  <*  v  aV 

>  •**—  ~  v-*  f.  A  <%  ( 


an at maity,  constipation  is 
more  frequent  while  diarrhea  supervenes  toward  the  end  of  the 
disease  and  during  convalescence .  Throat  pains  of  some  aegree 
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me  eruption  of  one  face  and  neck  lias  not  been  noted  in 
vo _un tears ^  but  it  persists  in  40-50  percent  of  the  cases 
fo-xcwing  the  fail  of  the  fever  as  was  noted  earlier  by  Caste 1- 
-ani  v  1 91 7' ) ^  during  the  course  of  an  epidemic. 

The  cerebrospinal  fluid  is  normal  and  the  changes  in  the 
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penia  during  the  first  day,  then  progressive  fall  of  the 

poiynuclears  and  increase  in  the  number  of  lympho- 
the  course  of  the  follcv;ing  days  so  that  at  the 
v:e  have  a  leukopenia  with  relative 
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•onces  already  noted  during  the  course  of  epi- 
have  been  found  in  five  percent  of  the  volunteers,  with 
or  multiple  recurrences  which  definitely  seem  to  be  due 
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this  clinical  picture  is 
virus  fever,  we  see  that 
and  particularly  curing  the  course  cf  epidemics  due  to  one  or 
oho  other  of  the  viruses,  clinical  examination  should  permit 
at  least  orientative  diagnosis. 


typical 
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the  symptoms  are  common  to  both 


.ons,  as  tney  are  actually  common  also  to  other  viral 
infections,  there  are  nevertheless  some  important  differences. 

Thus,  for  instance,  while  the  rash  with  maculo-papulary 
eruption  starting  from  the  trunk  and  later  extending  is  more 
specifically  due  to  the  best -Nile  fever,  the  fever  of  three 
cays  produces  the  intense  congestion  of  the  face  and  neck 
reminiscent  of  a  sunburn. 
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Infinite  v;ith  nuchal  rigidity  modifications  in  the  C.S.F., 
light  aug.wentaticn  of  the  number  cf  blood  cells  and  increase 
in  the  protein  levels  which  is  not  noted  ever  in  tne  three -day 
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,,  .  *' ^ neso  and  tno  oryness  of*  che  skin  are  more 

ac -  —note  an  the  tnroe-day  fever. 

,  .  i»*o  cwo  i.iicc  uiens  are  cuiie  easily  distinguished  in  the 
oaeoratory  oecause  tne  two  respective  viruses  do  not  have  anv 
common  antigen,  an  face  tnere  is  no  c ommon  antigen  even  among 

-..e  two  different  varieties  of  the  three -day  fever,  the  Naole: 
ana  she  Sicily  variety. 


m  1^44  curing  tna  course  of  the  American  landings  in  Italy  and 
the  serum  was  taken  from  patients  who  were  then  in  the  acute 
phase  of  the  disease . 


*’•01  lowing  nine  years  oi  frozen  storage  c: 


;ne  virulent 


serum  of  Sicilian  origin  and  eight  years  of  preservation  of 
the  serum  taken  in  Naples ,  Sabin  succeeded  in  passing  and 
adapting  this  virus  to  the  suckling  mouse  inoculated  intra- 
corebrally  (Sabin,  1955)*  At  this  time,  he  was  able  to  demon¬ 
strate  that  the  Naples  and  Sicily  varieties  were  antigenically 
different,  although  both  were  transmitted  by  the  Phlebotomus 
papatasi,  and  although  both  produced  an  identical  clinical 
syndrome  of  she  three -day  fever. 

Laser,  both  of  the  strains  were  isolated  by  Taylor  (l$5o) 
during  systematic  studies  carried  out  in  five  villages  situated 
about  30  kilometers  north  of  Cairo  during  the  years  1951  to 
1954*  He  isolated  19  strains  from  Egyptian  children  and  3 
strains  from  American  adults.  Of  these,  20  strains  were  of  the 
Sicily  variety  and  2  of  Naples. 

A  few  years  later,  between  June  and  November  1959*  Schmidt 
ot  al  (19-50 ;  v:sre  successful  in  capturing  over  30,000  phlebo- 
c  ernes  in  largo  apartment  houses  cf  the  northern  suburb  of  Cairo. 
For  anyone  who  knows  the  difficulties  in  catching  phlebotomes, 
this  is  in  itself  quite  a  success.  But,  in  addition  to  this, 
oho co  insects  were  identified  one  by  one,  which  is  certainly  a 
very  considerable  task  inasmuch  as  this  identification  is  pos¬ 
sible  only  by  a  microscopic  examination  between  the  large  and 
small  blades  of  the  pharyngeal  structure  of  the  insect,  the 
ho So  being  separated  from  the  body  and  the  body  then  being 
co _lec ted  together  in  pools  after  identification  so  as  to  try 
0 ~  -solace  the  virus. 


Nearly  all  of  the  captured  phlebotomes  ’which  were  identi- 
f__«  were  of  th«  Phlebotomus  papatasi  species  and  out  of  59 


^noeu-.atoa  pools,  the  authors  were  able  to  isolate  four  strains, 

r~-  c:  *c-*0:n  Sicily  variety,  three  of  the  strains  bavin? 

eeor.  -so»ated  in  August  ana  one  in  October. 


. A"  ha?  bco?  P-oved  that  the  three -day  fever  is 

-r;.:.srt-ttea  ^  oy  tne.  Pniebotcmvs  papatasi.  This  has  been  defin- 
-y'-'  -f  prove  a  ior  tne  Sicny  variety  and  it  is  cults  likely  for 
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j.  resorvOj.ro  j.s  couple: «c- y  unxnown. 

In  France  in  the  Mediterranean  south,  phlebotomes  are 
quite  numerous  in  certain  regions;  Phlebctomus  papa t as i  is 
P-^sc.iC  o^u  aOos  noc  seem  uo  predominate  vHouin,  ^963). 

On  the  other  hand,  from  v;hat  is  kno v;n  by  now  of  the  clin¬ 
ical  syndromes  caused  by  the  '.vest -Miles  virus  and  by  the  virus 
of  the  three -day  fever,  and  also  of  the  difficulty  which  clin¬ 
ical  dir  y.osis  causes,  it  would  seem  indispensable  to  look 
systematically  for  biological  proofs  of  the  presence  of  this 


a-sease  oeiore  claiming  tnat  it  i; 
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In  the  thesis  of  Hispe  ( 19^1 ) *  25  cases  were  reported  in 
the  Montpelier  region,  but  a  careful  study  cf  his  observations 
does  not  convince  c.  what  we  are  really  dealing  here  with 
phiebetome  fever. 

Only  laboratory  studies,  starting  from  the  well-known 
virus  strains,  will  permit  determination  of  the  incidence  of 
the  three -day  fever  in  the  Mediterranean  area. 
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Europe  (iardos  ct  al,  1959)-  These  isolations  were  carried  out 
between  the  month  of  July  and  the  month  of  August  1953  from 
Mode a  voxans  (three  strains)  and  Aedes  caspius  (two  strains) 
captured  in  eastern  Slovakia.  In  August  i960,  three  additional 
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imiunoiogic  properties  to  the  California  group  (of  which 
..no  typical /representative  is  the  California  encephalitis  virus 
(ja..a-s,  1962);  it  has  been  studied  comprehensively  b./  Bard 03 
et  al  at  the  Institute  of  Epidemiology  and  Microbiology  of 
Bratislava. 


Tne  habitual  vectors,  Aedes  vexans  and  Aedea  caspius, 
ccm.10 n  mosquitoes  are  distributed  in  a  large  geographical  zone 


,  ,  -teservoir  species  have  boor:  sought  in  Czechoslovakia: 
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virus  •  Gn  the  other*  nano }  in  rodents  such  as  the  rabbit  and 
tho  nare ,  as  well  as  the  hnnsieiy  a  virem.ia  coos  occur*  for 
three  or  four  days  at  a  relatively  high  level;  this  is  then 
followed  by  the  production  of  antibodies  without  appearance  of 

ci*i  nielli  o  .  ")  c?  :r  o  “J  o  />k  o^Ar.  —  1  V  V  *! v.nr 

Aedes  mosquitoes,  and  they  would  seem  to  represent  the  most 
probable  host  reservoir  to  the  extent  that  it  can  be  shewn  by 
these  studies  carried  out  in  Czechoslovakia.  On  the  other  hand, 
other  animals  may  also  be  suspected  of  playing  a  role,  inasmuch 
as  serologic  studies  proved  the  presence  of  specific  antibodies 
in  horses  and  cattle  as  well  as  in  swine  and  in  rodents. 

The  geographic  distribution  of  the  virus  has  been  studied 
in  man  by  serologic  studies.  Antibodies  are  frequently  found 
in  the  sera  of  inhabitants  of  Czechoslovakia,  Austria,  Hungary, 
while  they  are  more  rare  in  Finland  ana  Yugoslavia  and  Italy 
(Bara os  et  ai,  1961).  In  the  first  group  of  these  countries, 
the  percentage  of  positive  reactions  is  between  30  and  60  per¬ 
cent  of  the  population;  in  the  second  group,  it  is  between  2 
and  9  percent.  However,  in  the  centers  of  the  foci,  it  is 
possible  to  find  very  high  percentages,  going  up  with  the  age 
of  the  inhabitants  and  sometimes  reaching  among  adults  even 
figures  as  high  as  So  percent. 

This  is  the  first  argument  in  favor  of  the  role  of  the 
virus  in  causing  human  disease.  The  second  argument  is  the 
finding  (Bardos  and  S iuka ,  1963)  according  to  which  in  a  number 
of  patients  studied  in  Slovakia  and  Moravia  between  June  and 
Gc sober  i960,  neutralizing  the  hemagglutination  inhibiting 
antibodies  appeared  or  increased  in  titer  significantly  during 
the  course  of  the  affection.  These  patients  have  had  a  fever¬ 
ish  disease  with  headaches,  nausea,  anorexia  and  cough;  in  some 
of  these  patients,  a  pulmonary  clinical  and  radiologic  affec¬ 
tion  was  noted.  These  signs  permitted  identifying  with  more 
precision  the  pathogenic  role  of  the  virus,  finally,  Likar  and 
Casals  (1963)  isolated  two  strains  of  a  virus  analogous  to  the 
Yahyr.a,  the  Trojica  virus,  smarting  from  5,000  specimens  of  sera 
ir.  196c  and  19-51  in  Slovenia  (Yugoslavia)  from  apparently 
healthy  persons.  It  -would  thus  seem  that  the  virus  is  capable 
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prcaucin-  oucc-ir.icai  infections  or  of  persisting  for  a  long 
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cur  regions  since  all  conditions  which  seer,  necessary  for  its 


Tahyna  virus  in  human  pathology 
its  presence  should  be  sought  in 


activity  are  present  here. 
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ies  Vvhich  border  or.  the  Mediterranean  Sea  and  where  the  arbor 
viruses  are  present.  VJhy,  indeed,  should  this  virus  never  have 
penetr^.ts.:j  into  France  since  in  its  cycle  there  are  certain 
species  of  birds,  rcantaals  and  mosquitoes  which  are  present  in 
France?  It  is  not  even  necessary  to  take  into  consideration 
the  modern  extension  of  rapid  transportation  including  planes 
or  the  displacements  of  populations  and  armies  since  the  natu¬ 
ral  route  of  animal  migrations  already  have  been  following 
certain  definite  patterns  across  and  over  the  sea.  Since  we 
know  that  migrating  birds  which  fly  across  the  Mediterranean 
frequently  carry  with  them  grains  which  insure  the  dissemina¬ 
tion  of  certain  plants  as  well  as  of  the  parasites  which  are 
possible  vectors,  it  is  very  hard  to  conceive  of  any  type  of 
public  health  guard  which  might  prevent  diffusion  of  the 
viruses  which  such  animals  may  carry  with  them. 


On  the  other  hand,  the  fact  that  the  introduction  of  the 
arbor  viruses  is  possible  and  the  fact  that  the  transmission 
from  animal  to  animal  and  eventually  to  man  is  equally  possible; 
suili  do  not  suffice  to  prove  the  presence  of  this  virus  In 
France:  it  is  precisely  the  aim  of  the  study  to  prove  such  an 
introduction . 
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